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[0002] t£i&t&X\ FTTH (Fiber To The Home) fHli<£>2gAtf s $6"i^ & 

£LT, M^f£ifc^>#J#lL (WDM; Wavelength Division Multiplex) 
if^ffl V ^tt^ J:9 ( -^o T t TV ^ 0 
WDM^^IJffl-rS^fi, {s31^n^f t^liLit^TliS/WCBiSV^^ 

tm^.mmt^nxv^ 0 in^itmMm^^^^xi-immu^m^mm^ 
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««/cfe(D=g§S;asfc£ #lT-;*m2#H8) 0 

##fF^l : 2003 «^ff^il{f ^^^^^ C-3-44 184K 

$¥%f1ftjCffli2 : Technical Digest of Optical Amplifiers & their 

applicationsTopical meeting, Otaru, Japan, 2003(Optical society of America 

, Washington, D. C. ) TuC4 193--195H 

WWXm 'MM 2002-277685-^^ 

m^X^2 : 2002-323639-^-^ 



[0003] ±.m<D£otm$k<D®.ffi\z.\^ ^(DXofm^-r^mm^^t^ 

Z7T^'<lcm%:lNZ-X. ^T^^Ge^rtem^i^T^T^^fe^^TEC (Thermal 
Expanted Core)^1f^ffiV>-CV^ 0 U6>U ^Tmtim*X~%Z)%&miaZmRtf 
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[0004] *mmte&±(D&zM&Tztcftfc<D^mzmm-rz> 0 

[0005] (1) ffife<omift&&ft1r&=iTb^<Dmm(Dtfi^7£9hMift&<Oi&\'^7yFb 

o 

[0006] (2) flftffi^-^^hV^y^7T^^ttiJSB3te7T^<e^K©^^tCfeV^T 

[0007] o) mmwA^tirc.^u-v"^>7 £ ^^T^<\t, ytvAmmfrh*-^ 
[0008] (4) M&ft<DAktmfrb*-Fy4~wm&&mz&*.u mmytommmic 

[0009] (5) ttfta^^AMJ^^^-K^-^K^^^m^^Lfc^V-^VK^^V 
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[0010] (6) miE3t^A^W^^-K^-^K^S^^(c&^b^^-^K^^V 

[0011] (7) MfE3tOAI^»^^-K^-^K^5^ } c^£±Lfc^^-x^^^V^^ 
^#A£*XTl ^SwtSr«r*i:« (3) fclB*O3t7r^^-lsifiiS 0 

o 

[0012] (8) MfE^V-^VK^^V^7 r ^^(D^L^-K^-/^Kflfil5-85 
[0013] (9) SlTiE^^— ^yK>T>^y^7T^<©lfe^Ufc*— K^-/PKattl5-65 

^(o^/mm^^mmm^^mm^i^<-t^-t^x^^ 0 

[0014] (10) SulH^U-^hV^V^T^^=.T^{i % «WB*oAI*|g«»64^© 
3§ 0 



WO 2005/022217 



5 



PCT/JP2004/012082 



[0015] (11) SWa^i — *fyY4l' : Tvt*'7T4'^<»^Tmt. BfrIB3fc^Att»b4#£> 

[0016] (12) ^^K^V^^^^T^^^«lB^7T^^fs^SS<^Ji t t ] ^-*DV^ 

1 ) K«E03fc7T^<eaiKo 



[0017] (13) gjfS^A$tb^V-^ 5 /K-('>'7 i V^^T^^«. ^wAMW^^-b^ 

(^>LTV^~££#|$[£1-5(12) ^|5«c<7)^;^r^M5^ 0 
[0018] (14) Wia^^AWftiJd^^-K^-f-^K^sjsfclKtClt^L. ffiSB7t<Z>W*MIMC 

^KSiJS^IS(c»oTJIIfflWt^fb-t"5t*©l«»l^ 
oe^KftSrl^y^fcuf-Spi:*, 2^>©it! , 5'^-cfe-5ri:4f<|#^i-S(l3)ia«c© 

[0019] (15) tulH^<DAMiJ^^^-K7^-/PKS^^(-fe^L^^-^K-^^ 

z>-tz<%mt-fz> (i4) fa«feo3t7r^<e«ft. 

[0020] (16) BiIIB3t^AWft«d^^-K^-7i^K@^^(c:J£^:Lfc:^L — fj/M^f 
[0021] (17) fulS^Aff«>><b^~ K7-r— /W^^fft"^2£7cLfc;7V— t^K^V-t* 
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>c*aM*A;*ivcv ^rtSr^mti-S (13) ^fagtO^r^^S&o 

[0022] (18) HUlH^I/— ^hV^^^r^OjS^Ut^— K7-f*-yVKSttl5— 8 
[0023] (19) fufE^V— ^^K^^-X^^T^^^fe^b^-K^— />mtil5— 6 

5 /z m©<6BBI-*>5^«rW«fci-S (18) KW&nityTJ 
[0024] (20) itutE^V-^VK^^^^T^^T^i. fifiEft<DAiH-»<b4#<£> 

[0025] (21) UME^V*- ^fV^j/^7r^<^TStt,Wia3fe©A*tttld»b4^(D 

~K^-/>K^(02^_h-cfcS^i:SriKN»i:i-S (20) Et©)t77^^fiMo 
[0026] (22) BtrlS^u— ^y^V>'^^7r^^f*H^JlB3t7T^^^^-iSC>^'^(c:joV^ 
T, MfB^V^V^-K7r^^CV^^LT^^TV^rt^mi-r5(l) 

[0027] (23) ffifflBff A£*Lfc;/W- ^yK^^y^^T^^tt, ^OAW«^^-K7 

[0028] (24) ttrfa^OAWftli^*— K7-f-/uKSis»c*fcSt^L, BMB#©ttJltrai:: 

©eiH(S**:llfs^-fcPf^#, 2^<7)ltV5 : -r'fc6r < t^mi-r-5(23)|SfcO 
[0029] (25) Mia^^AMiW^^-K^-^m^s^^^^Lfc^l^— tVIMVt* 
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[0030] (26) mmytnAMMfrb^—h*?^— ^m^mi^±Ltz^u~ fy^^^ 
*-h~7T^'<&mAtstix\< ^zt%<wmt-rz (23) ^mm^yr^^mm^ 

[0031] (27) fiufSft<DAtt»e>^~K^ 

-f/^^PA^Ti. >£C ir^fc-T 6 (23) fc|B«c(D^;^T^<e^ 0 
[0032] (28) fute^V-^VK^>^V^7z^cOfe^:L^-K7^--/l-KSttl5"8 

5 At m<D$Sffl(Cfc5 C (23) ^tm<Dft7T-l^tem% 0 

[0033] (29) MfB^V— ^VK^^V^7r^O&;*tL/-^e— K7-f— /VKMttl5— 6 

5 n m(omm^ibz> t&m$kti-z> (28) umom^T^^m^o 

[0034] (30) ffJlE^V-^K^r^V^^^^^x^^^ ffigH3fe©A**ffilia»S>4#<Z) 
-K^-/PK^1. 5f^_bT^C^§r#mi:-r^ (23) tefBttOD^r-f'^eaS 

[0035] (31) HUia^l— ^jyhV^7-V^^ T ^<(^= I T^{i, ftfflE3fc^A#t«^4^<Z) 

~^-,lsy&<D2feU±XhZZtZm%t-tZ (30) fS«(D^^ T ^/^^iiSo 

[0036] [EllJIllltt^lgl^cO-^Jfeo^ffi^^B^^^ig]^^ 

[®2]|l]2^7W/<h^-X^^^|(fi-5^^Bj^| i |^ So 

[03]l2l3li:«PJ^ftfec7)«(Djr0^^igi-^^®IIl-efo-5»o 
[IH4]|l|4«^-K^-/VK^^0^-r5lllT'fe5o 
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[0037] i y£?T^temm 

2 fcilfflSMF 

3 GIF 

5 ytn 

6 -7-r^(^=u~ xgt 

7 MFDtt^SMF 

8 =3^>^^ 

9 -7zr.)V— ;V 

10 T?-?9 

11 il^OMFD^i-^SMF 

12 MFDO/J^V^SMF 

[0038] ®l»^<7)ft:7T^MSi!v^^ 

T\ SMF)2a, 2h(D&^\Z.yu-T*v\?^T'y?*-7 T '</<{UT. GIF) 3^ A $ 
GlF3^*£te25>mtV^T-£>5 0 GIF*££Hi££;a&:ft^-K^- 

^k^c^t. mfd) fi N £<*ahtix\,^£?ic, M^m-m±m-^m-m±m 

[0039] ®UZ7ikL.tck*3<9. ^ffi(D^^^^K7^<(J^T, SMF)2a, GIF 

3a. GIF3b x ^fflC0^^V^^K7T^^2bcbV^JlI(C % ^(D^faf^^tL 
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. %<DXttm>*htt'*X, MtSft4ft(DlK 0 y?-(Db^Xmh^<teZ>o GIF3aO* 
4^(Dl\l°^zM^nXh^o GIF3a<Dmjjmz.GlF3b£fflfc-fZ>o GIF3 

f+oT, Jt$*S4^©ltfy^-©fcw^>t?*tj/jN$<>fcao GIF3a£)JI;*b, 4^©lfy 
o GIF3©S£te, S$^4^Wltfy^-WGIF3a^GIF3bSr^Ufcd^, 2^<7>lt° 

[0040] ±ISWJ:9^LTGIF3^m^-r5^, )fe©Attffl!l©SMF2afcigtt$tLTV^GIF 
3aW^^4aT«MFD^^^[^CT^^fcfe^t*^^4iC^V\ £fc, MFD^ 
JCLlfc^UTGIF3atGIF3bt0^^4b^ttfttlt^$tlfcMFDt/j:t)s CL<^ 
^^tJl*3V ^TtMFDfifai^U<^50T^^»^^c/iV\ ^:LTGIF3bC0 
MFDI^^ {zM , >\^X%(D^m\(DSMF2hkm^Mi)K r<D^cg|54cte{5 

mm^mn^sMFkmt^^MFubt^x^o ^xhmmm^^.z 

[0041] JWic^^t-, ^T^^ii^^i^^(ClMFDO^:#V^^^A^nrv>5(^ 

&x%z> 0 

[0042] m2\i&£.^w<D%7T^;<fcmmz%>\,^x-7T^^t=L-- x&&&&m~i~z>vt$L& 

[0043] IH2(^V^T, fci£JESMF2a, 2b(D^^^GIF3^A$tL7t^ T -r/^i^SS 
J:5^3taH5H!lt!:iRid»o-C«E«i-^5 0 Ld^L^B^OGIFS^iHSS^^^JfAb 
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[0044] nt', GIF30*$«2^Wlt u ^^T'foSwt W^bV \ ~tf>3S*teo#'<Dii'9 
XfrZ> 0 GlF&4ft(Dl&y?-(D&£XWchMFDfrX%<t£Z>o fct, GIF3^=ttJ^ 
-raGIF3a<D«^^GIF3b(D*^$r, tUZ4 c ft<DWy?-\Z.WLJ£'fft^ ftk$J« 

[0045] HI3^^i-J;9{-. GlF3^5tS§^^4 3 {-^i6:*[l:^Jt-^L"C^AL-C 

[0046] ^fc, GIF3^1#^-r?). GIF3afc<5V ^{ iGIFSbf'i. Aft(Dl\?^f-(D-gz£\Z.$o^X 
, MFD^><iK^^^#<^5o rcOMFD<D{S(*l 5 /z m— 85 ^ mTfo5^;W£L 
V\ ^(Da*f±^>*?i9-Cfo§ 0 15Aim*^-T:1iMFDO^^+^(i^<^ 
TM^t:^.— Xm^fl^l^BrC^ft^o 85^ m^^lfc^l-fiMFDj;«9^GI 

FtD^r^vj^<^#-a-^i§^u, mw^^^<t^m^^o 

[0047] #(C^ffl^^^^(C^C(^«i-^fc^tCl», ±ISMFD(D{iiai5 // m~65 n 

[0048] GIFCO^T^fiMFDcDl. 5f^J^±, *L<(i2{^±fo'5^ctl \ MAii, 

!34(c^i-j;5^ii^^— /^K^(*MFD<D2f&^ittc^^ 0 xv^(*IIl 
-C«MFD^20 /im^^LT^5) 0 ^e— K7>f— ^K^fa^rft t^l&&5fc#> 

[0049] mz^mm^h^m^mmm^m-f-^ msitGiFs^mzMFD^m^n 





[0051] _hSEUhJ;5&l!|l , Hl3$??>VNtt!gl5^^-rilJS0"JT^i, GIFJi^Tr-rVMS^SS^ 
WtcM*^$tLT^A$tLTV^o GIF30^^^fflSMF2a, 2b<D*Ml<h 
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[0052] ^w<D£wz.m(Dnmmmw'fz> 0 gifz^*??^®. 

£ 0 El6te, ^Jx.{*\ SMF2ai:GIF3a^Bi* L S-ii^i~ ; 5o GIF3a<Z)«^(*l2|l*fcfi 
El5T'lftKL7i 0 MFDte^SMF7^n^^8©7x;U- /W9fC}f AU: 0 7^/1— 

•So 

[0053] m7n^T^y<Bm^^^^m±(D^m-^mm.^tch(D(Dmmmx\ 

MFDl£*SMF|^±&ga&LfcW-T?fe3o jHt<75SMF2a, 2b(C^ix^ ; nGIF3a, 
3adSgSHg$n"CV»S 0 ^b(3GIF3a, 3a(C % MFD^7X:$tLfcSMF7a, 7b^^ 

[0054] i8li7x;W- /PC®^ii^^MFD^-r.5SMF|Hl±<D^i^^L-CV^gffffi 
Ei-Cfe6o ii^SMF2a(2b) \Z y GIF3a s 3b#^^£*l/0^ 0 GIF3a. 3 

b(C N iiSOMFD^-t-SSMFlla s llb/^j^tLTl^o ~ftib;^:7 ai7l—/W9 
a, 9bl^|f A£*U T^V^10(C^£;ftTV^ o 

[0055] 09{i, GIF(DMFDtftfc±£tltzm(Dti$Wl^ ^WMFD^Vh^MFDSrWi - 
5SMF^^Lfcf?!|^Lfc|UT*fc^ 0 ia^<DSMF2a(2b)^GIF3 a> 3a^^g£ 
ntl^o £<bf^ wOGIF3a(vlGIF3acD!^Si<^MFDj:i9t/h^V^MFD^t"-5S 
MF12a, l2btmm£ftX\s^ 0 ^ftbfrK ^/W-/l-9a, 9b^#A$tu N T&~?& 

[0056] J^_L<D£?K: % ^^^^^^^^^fe^fflb-C, 77^/^^-X^tT^i: 
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-ry^-^^ffli^^^-. ^0jio@^)^5S5^^(i\ ^(Dmm^m^o^xm 
mw\ 1 

[0057] mi(DnMffl<Vffif&%:^. MFD£Stc40ju m^t^L/i, 3T^60 /x m<7)GIF 

m^^j;§^^^^^o^-(D®^^GiF{^v^Tig^nfc 0 

[0058] fc*3, 77^ta- Xm^^CTVVjiV^litC&tt^ ^iHffiSMF2aiGIF3a > 
GIF3aiGIF3b, GIF3bHSi£iBSMF2b<7>^|^ft3c«, #tt-Ct>0. ldB^TT? 
fco7c 0 

»&#<J 2 

[0059] 05<DSIlfe#J©tHjBa£r*!rU MFD£S:7c30ju mM&^Lfc, ^T^45 /z m<7>GIF 
MFD*£^SMF<b^^T^^(-#AL/tt)05T^-5 a CcD^TM^fc^^ 
Z^ftlOoOnm. 7fe^^!7— 2WOTAGU— if^^Ttlf -^-$:fe7lLfc<b, 77^<ta- 
Xit$iJ3 s 38£Uto r©0#<7)-g^ffiSMF(DMFD{i8Aiml?fcori o XMiZfafro 
T77^^-XS^|cj;5Iji^^ofc^ > r<^M^f*MFDj£±SMF^ioV> 

[0060] &:fc x ^^iS0lJ-Cfi. -gaUfflSMF^LT, NSP(Non-Strippable Primary coa 
ting)SMF£|B^7c 0 ^(DSMFtGIFt<Dm&Vffi {C^^^^mU 77^< 

?X -£MSMF2a£:GIF3a N GIF3ai:MFDfe7CSMF7. MFDj£ASMF7i:GIF 
3a N GIF3at^aHfflSMF2b(D^^^:tt. -^f+T^O. ldB^T-e&ofc 0 
3 

[0061] [27(D^^!jc0^^^rL. MFD^ft^SO^ m^S£7^L7c^T^100 ^ m<^GIF 
<t x MFD^SMF^^^77-f^ta'- ^^MMWU^, T?-7?\Z.\X~K_Xlt^ 

jy^\z.mfc\JiL« %^y^(DKn\mz.^, nmmjx, MFD^so^m^ 
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[0062] 77^^^- X'^^^CTV^V^ffiT^, fci£fflSMF2a,hGIF3 a> GI 

F3a£MFDfc*SMF7a N MFD*£^CSMF7a^^^^> ^M-yftMFDfcA 
SMF7b, MFDiA^SMF7birGIF3a, GIF3a>^ffiSMF2b(D^^{i, & 

, 25dBW<btf>&jBvyfc 0 
[0063] m8(DmMM<Dmj&%:#l^ MFD&«:;*:20 M m{C&*Uc=iTS45 /i mOGIFt 

— 1. 5WCDDFB (Distributed FeedBack) -ffrhjtit ^SH^ilLfc^^ ~7 
T^t^X^g^fg^Lfco ^(DB#CDfK^fflSMF(DMFD{ilOMmTfcofc D % 

?<V^mX*mm£fttz 0 *^MMX'temmmSMF^HNA(m g h Numerical A 
pperture) SMFSrffl V Vc D 
[0064] &*d\ ^T^^t^-Xm^^>^CTV vfel, VjfctgT?©, eitfflSMF2ai:GIF3a > GI 
F3a«tMFDfe±SMF7a, MFDfc£XSMF7a«T.l'y \s— 3t7^U-^iM 
FDfe^:SMF7b, MFDi£7cSMF7btGIF3a, GIF3a<te^SMF2bcDf^^ 

-^n-r?t>o. ldB^T-efoofco ftr-ryu-^iif Aii#=idB % r-ryu-v' 

3>^42dB<Dt><£)£/B V ^c 0 
^liM 5 

[0065] m9<D'M1&®)(Vmj&$:ftL^ MFD£*;*c34 n m^te^Lfc^T^86 » mCOGIFt 



WO 2005/022217 



14 



PCT/JP2004/012082 



[0066] #38, X^^CTV^^^TO, fci£ffiSMF2a£GIF3a, G 

IF3a£SMF12a, SMF1 2at^tT^(yi — ^T-fyi- — ^SMF12b, SMF12 
b<bGIF3a, GTF3abtis7£mSMF2b<D@fflm&i-£, ^ffT?tO. ldB^TOofc. 
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[7] S&IH^^AttfflOd^^-K^— ^m^^^^^t^^u-x^K-r^v^ 
tfA^tLTV^Swt^#mi:-t-5ff^«3^l5*fe<D)fe-7T^<^iiSo 
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[9] mU^~^y^^y^^T^y<<Dl&^tz^—^y^—/Wm-tl5-65 u m 
[10] mU^—^fyY^"fy^^7T^^<D^TWit, mmyt(DA^M^h4^(Di^y 

o 

[i2] mmy^—^yv^^y^^T^^t.mmyt^T^y<^m^<D^i l c^^x, stj 

[13] mmmA^titc^u— r7Wyf5'^77-i'^tt, ^©AltW^^-F^-f- 

#m<hi--5l»*^14iB^3t7T^^^i*^ 0 
[16] mmytcDA^iM^h^r— Yy>(-^Ymt^m^^t^U—^yY^'Ty^^ 
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[17] tfjiE^AMftw^-K^— 

[18] BftfE^V— ^yhV^^^r^OtttfcUt**- K7-f — ^Kglil 5-85 ju m 

[19] fufE:7V— ■7 ? ^hV^y ? s/^7r^^^>te^:L7c^— K7>r— /vK&ttl5~ 65 ^ m 

[20] tuSEi/u— -rs/hV^y^^T^^^^T^}*, fulE7tOXMfW^4^-(7)lt 0 ^ 

iB^^/v^"K^T^^cv^^LT^$nrv^zt^#»-r5f**^ifa 
[24] mm^(DAmim^-b"^—^vm^m^^:L, mt&^t(omMm\Mf 
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[25] MffifttDAlt»<b^-K:7.^-/i^^ 

[27] ftjfa^OAttlll^'b^— K>^— 

[28] ffffB^V— ^s/K-O-^^^T-^^CDte^Lfc^e— K7-f— /M^tel5— 85 m m 

[29] tfjIE^V— -r yK-YV^^^T^^Ofe^L^l^E— K7-f— /VKMf*15— 65 m m 

[30] ^Tfa^i- — fyW>f^77^<©37Sli, mjfB^:OAJt«^4^^>l^ 

[31] SulEi/L — ^VK^^^:7T^<7^Tflte, WIB3t<7>AJN"fl!l*»e>4^©ltry 
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2.n 



3- □ 



Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

A matter common to claims 1-31 is a fiber optics transmission line described 
in claim 1 . However, the above common matter is well known and is not a special 
technical feature within the meaning of PCT Rule 13 .2 , second sentence, since 
it makes no contribution over the prior art- Accordingly, there exists no 
special technical matter common to all the claims 1-31. Therefore, it is 
clear that claims 1-31 do not fulfill the unity of invention. 



As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 



As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 
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As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest □ The additional search fees were accompanied by the applicant's protest 

□ No protest accompanied the payment of additional search fees. 
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Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
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JP 2003-131066 A (Kyocera Corp.)/ 
08 May, 2003 (08.05.03), 

Par. Nos. [0038], [0039], [0044] to [0050]; 
Figs. 1, 3 to 5 
(Family: none) 


1-3, 6-13, 
16-23,26-31 
4,5,14,15, 

24,25 
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JP 4-21803 A (Sumitomo Electric Industries, 
Ltd. ) , 
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Full text; Figs- 1 to 6 
(Family: none) 


1-3,6-13, 
16-23,26-31 
4,5,14,15, 
24,25 


1 x 1 Further documents are listed in the continuation of Box C. 


1 1 See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
tiling date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

w O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priority date claimed 


"T later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the c 1 aimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

" Y* document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 


Date of the actual completion of the international search 
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